Well Stimulation in California:
Senate Bill 4 (Pavley),
Overview of Regulation, and
California’s Experience with
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Overview

 What is Well Stimulation
— Focus on Hydraulic Fracturing

» California and Other States’/Regions’
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What is Hydraulic Fracturing ?

*Increase permeability of oil-
| /gas-bearing formations
SUY f-,¢',_ 1 -":*’" v Ze: 4 ."1 o v‘,.. r oW POl w7 a5

&{%“j& il gy B, Pt m/’; ; *ué,j?" i *Use of water, proppant, and
chemicals to open fissures to
allow oil/gas to flow to well

WELL WATER

*Recent development?
Combination of multi-stage
HF in long, horizontal
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Source: http://today.uconn.edu/blog/2011/12/fracking-%E2%80%93-good-news-or-bad-for-
america%E2%80%99s-energy-needs/
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Land Use Impacts
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Source: www.hittinghome.org

North Dakota -- Before and After
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Land Use Impacts

Existing California
Oilfield
Operations, Lost

Source: www.aeraenergy.com




The Monterey Shale?

San Francisco &

The Monterey Shale

- Probabie sites
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Source: http://energyinnovation.org
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The Monterey Shale?
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The Monterey Shale?
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Source: http://info.drillinginfo.com
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Geology of Oil and Gas Deposits
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Water Use in Hydraulic Fracturing

* Nat’l water use for
HF in 2014

* CA avg. water use
per HF = 160,000
gallons

» Total CA water use
all HF in 2013 = 300
acre feet

FIGURE 3: AVERAGE WATER USE PER WELL BY TYPE OF PRODUCTION
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Source: Ceres analysis using PacWest FracDB from FracFocus data from wells drilled January 2011-May 2013.

Source: “Hydraulic Fracturing & Water Stress: Water Demand by the Numbers”
www.ceres.org, Boston , MA, Feb. 2014

gl Department of Conservation




Hydraulic Fracturing in Recent Past
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Hydraulic Fracturing -- Last 2 months

Division of Oil, Gas & Geothermal Resources Well Finder

ﬂ Find By Location

Street: |
City: |

zip: [ Findl

" Display a 1500ft buffer

~ie,
Toalinga

Find By API
Find By Lat / Long - ‘
Sin Luis,&j"

- L hispo’
Find By PLSS “

Find By Oil/Gas Field [

Data (Layers):

¥ Notice & Permit A«
[7 DOGGR Well (3 ¢
[~ Oil/ Gas Field

[# Public Land Survey System
[V DOGGR District

2™
%\ Visalia

I

\CALIFORNIA

\

!
|

|

hY {

i } Lancaster
\ l‘:;')

2 | 3

) }Cf’al mdale

Sana clarita

&

X Simi Valle:
**: -l:.':-’»'-ghf:

_Thou=an-
[~ City 2y
[T County =
[Z Street (@) Santa Monica e |

Department of Conservation

WWww.conservation.ca.gov




Offshore
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Historic Regulation

*Facilities regulation
*Covers pipelines, collection/separation
vessels / tanks
*Includes Spill Prevention and Contingency
Planning
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Senate Bill 4
Permanent Regulations

*Pre-WST evaluation of formation & well

*Monitoring during and after WST

*Water quality monitoring plans and water

management plans

*Public disclosure of job and chemicals used
*Process for adoption
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Senate Bill 4
Interim Regulations

surface equipment

*Water quality monitoring plans
*Disclosure of HF fluid content
*Public disclosure
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Senate Bill 4
“Well Stimulation” EIR and Independent

Scientific Study

*Process for EIR

°Independent Study
*Procurement near complete
*SB 4 direction and scope of study
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Conclusion

=\

e

CALIFORNIA
CONSERVATION

California Natural Resources Agency
Department of Conservation
Jason Marshall, Chief Deputy Director
916-322-1080
jason.marshall@conservation.ca.gov




